Recombinant Escherichia coli express a defined, cytoplasmic epitope that is efficiently processed in macrophage phagolysosomes for class II MHC presentation to T lymphocytes.
Although the processing of soluble Ag for presentation to T cells has been extensively studied in vitro, similar studies of phagocytic Ag processing have been limited. We have developed an in vitro model system to study the ability of macrophages to process recombinant Escherichia coli strain HB101 with cytoplasmic or surface expression of the well characterized T cell epitope of hen egg lysozyme (HEL) 52-61. This epitope was expressed within full length HEL or within a fusion protein containing the HEL epitope. Phagocytosis of E. coli with cytoplasmic expression of HEL or the HEL fusion protein resulted in strong presentation of HEL(52-61) to T cells. Surface-conjugated HEL was processed with even greater efficiency. Processing required viable macrophages, was inhibited by cytochalasin D, and was achieved within 20 min of bacterial contact with the macrophages. Within this time span, phagosomes containing bacteria fused with lysosomes, and the bacteria were extensively degraded. Uptake of as few as four bacteria per macrophage produced an Ag-specific T cell response. We conclude that bacterial compartmentalization of the antigenic epitope (cytoplasmic vs surface) had some effect on its processing, but that phagocytic Ag processing organelles contain extensive capacity to degrade internalized bacteria and liberate intracellular Ag epitopes for recycling and presentation, consistent with a central role for phagolysosomes. Thus, future recombinant bacterial vaccines may be effectively designed with T cell epitopes expressed either on the surface or within the bacterial cytoplasm.